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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode forming 
method for a ' -FeSi2 element, for which the manufacturing 
method is significantly simplified, enabling lower 
manufacturing cost. 

SOLUTION: A method for forming an electrode is provided 
for constituting an element on a (3-FeSi2 thin film of a 
semiconductor or on a flat plate. Either in the 
atmosphere or in an inert gas atmosphere, the surface 
part of the £-FeSi2 material is heated to 982°C or 
higher, so that the entire or part of it is phase- 
converted into a a-FeSi5 phase. A part, in which a phase 
has converted, is used as an electrode 2 of proper 
conductivity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The formation method of the electrode for forming a metallic 
material , without depositing or carrying out spreading association be start from the exterior among the 
manufacture methods of the semiconductor device device in the electronics field in the electrode which flow 
through current to up to an element material board or a thin film substrate , and this invention be beta-FeSi 2 in 
details . It be relate with the method of heating a part , converting into a metal phase and using as an electrode . 
[0002] 

[Description of the Prior Art] The conventional semiconductor device forms the material thin film of 
functionality on a silicon (Si) substrate or plane substrate material, and the electrode which outputs and inputs a 
signal on it is given. An electrode line is twisted around a sample edge, or in the case of the electrode of the 
comparatively big test piece of a ceramic or a functional material, a metal paste and various kinds of solder are 
used for surface [ a part of], and it fixes an electrode line. 

[0003] On the other hand, in order to perform detailed wiring of Si, the luminescence, light-receiving, memory, 
IC circuit device using an III-V group compound semiconductor material, etc., etc., the various electrode 
formation methods have been developed from the former. 

[0004] Generally, the vacuum evaporationo film, the spatter film, and the ion plating film of a metal conductor 
were deposited on the element surface, it was processed into the detailed pattern using a phot lithography 
technology, and the element has been formed. 
[0005] 

[Problem(s) to be Solved by the Invention] A semiconductor material and an electrode material are required for 
the element of a semiconductor. Since the function of the electrode introduces current into a functional 
semiconductor material or pulls it out, both interface must stick it mechanically and it must be able to take the so- 
called ohmic contact which shows a normal flow also electrically. 

[0006] for that purpose, ** — the metal which is a good conductor is chosen as an electrode material. Generally, 
aluminum (aluminum), copper (Cu), silver (Ag), gold (Au), etc. are used. Although what has high conductivity is 
desirable, problems, such as corrosion after prolonged use, may occur depending on combination with the 
potential difference by the ambient atmosphere and temperature which are used, and a semiconductor material. 
Since the change by these phenomena must be avoided, it is a problem what kind of electrode material is chosen. 
[0007] Moreover, in order to maintain between a semiconductor material and an electrode material at a good 
cementation condition, the foreign matter which obstructs contact mechanical at least must be removed. For 
example, ** both surface is washed well, and ** oxide and dust are removed and it is made remove an organic 
nature impurity or to increase a mechanical degree of adhesion. In this way, as a method of contacting an 
electrode material on the surface which became clarification, metal membrane vacuum evaporationo, in a vacuum 
and film formation by the sputtering method have been performed. 

[0008] However, the activity which maintains this surface at clarification becomes an increase and the factor 
which carries out and raises a price about a production process. 

[0009] in order [ furthermore, ] to process into the electrode pattern configuration of arbitration the electric 
conduction film which carried out the laminating ** — the production process of completion of a metal 
membrane etching processing -> electrode pattern has been given to the pattern subject-copy mask production -> 
semiconductor film surface by the resist film removal -> acid or lye by resist spreading -> exposure -> etching 
using expensive HOTORISO graph equipment. 

[0010] However, in case much more metal membrane electrode is already formed on it at ** pan after forming a 
detailed metal pattern by this phot lithography method, a laminated metal thin film is formed ranging over the 
etching level difference made with pretreatment. The phenomenon in which the film which connects between the 
inferior surface of tongue of a stage and the upper surface in that case was not fully connected and in which the 
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so-called step coverage is bad happened, and it had become the cause of generating electrode layer exfoliation 
and an open circuit. 

[001 1] As described above, in order to raise the manufacture yield and to attain the high quality and the low cost 
aim of a product, by the formation method of these former, there was a problem that using expensive equipment 
or conducting inspection between processes repeatedly etc. had to apply many time amount and efforts. 
[0012] This invention is beta-FeSi 2 which can remove the above-mentioned trouble, can simplify a 
manufacturing process remarkably, and can attain reduction-ization of a manufacturing cost. It aims at offering 
the electrode formation method of an element. 
[0013] 

[Means for Solving the Problem] This invention is beta-FeSi 2 of [1] semiconductor, in order to attain the above- 
mentioned purpose. It is the method of forming an electrode for constituting an element on a thin film or a plate. 
It sets in the inside of atmospheric air, or an inert gas ambient atmosphere, and is said beta-FeSi 2. It is alpha-Fe 
2 Si5 about that all or part by heating a material-list side portion at at least 982 degrees C or more. A phase is 
made to carry out phase conversion and it is characterized by using this portion that carried out phase conversion 
as a conductive good electrode. 

[0014] [2] Beta-FeSi 2 of the above-mentioned [1] publication In an electrode formation method of an element 
Make into a laser beam a heat source which heats said a part of material-list side, and a heating temperature up is 
carried out by irradiating said material-list side near the focus to which this laser beam was extracted. It is 
characterized by forming an electrode which made that portion a current carrying part with said metal crystal 
phase, and made this current carrying part a predetermined configuration by causing conversion to a metal crystal 
phase with conductivity, intercepting a laser beam after that, and cooling said material to near a room temperature 
rapidly. 

[0015] [3] Beta-FeSi 2 of the above-mentioned [2] publication In an electrode formation method of an element 
Heating temperature of said material-list side by said laser beam is made into between from 982 degrees C to 
1212 degrees C. Alpha-Fe 2 Si5 By intercepting said laser beam and quenching to near a room temperature, after 
heating an exposure portion of said laser beam which became a phase, it leaves with alpha-phase and is 
characterized by forming an electrode pattern by repeat of this production process. 

[0016] [4] Beta-FeSi 2 of the above-mentioned [2] publication In an electrode formation method of an element, it 
is characterized by using Nd addition YAG laser as said laser light source. 

[0017] [5] Beta-FeSi 2 of the above-mentioned [2] publication In an electrode formation method of an element 
Beta-FeSi 2 of said semiconductor Being the method of forming an electrode by irradiating said laser beam, and 
heating said material-list side to about 600 degrees C beforehand, since an element is constituted on a thin film or 
a plate By furthermore irradiating said material-list side near the focus of said laser beam, a heating temperature 
up is carried out and it is characterized by forming an electrode by causing conversion to a crystal phase with 
conductivity. 

[0018] Without using it, choosing a special electrode material, when an electrode is constituted from this 
invention on the semiconductor material surface and it considers as an element Baking heating after special 
washing and adhesion for taking ohmic contact, And vacuum evaporationo and a sputtering film formation 
production process are skipped, and also when needing to form membranes other than an electrode, it is not 
necessary to produce a step coverage problem. Production processes, such as a mask and optical exposure, are 
abolished and it is good beta-FeSi 2 in the inside of air, or an inert gas ambient atmosphere. A means to form an 
electrode of an element is given. 

[0019] That is, by carrying out laser radiation of some sample materials, it heats more than the temperature of 
transformation of a semiconducting crystal phase, and the portion is transformed to a metaled crystal phase, it 
considers as a conductor, and it is used as an electrode. 
[0020] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained at details based on a 
drawing below. 

[0021] Drawin gl is beta-FeSi 2 by laser heating which shows the example of this invention. It is alpha-Fe 2 Si5 
in a part of phase. The mimetic diagram of the equipment changed into a phase and drawing 2 are beta-FeSi 2 
which shows the example of this invention. It is the electrode formation production process cross section of an 
element. 

[0022] As shown in drawing 1 , it is beta-FeSi 2 on Si crystal substrate beforehand. The sample board (silicon 
substrate) 1 with which the film is growing is placed on the stage 10 which carries out movable so that it may be 
controlled by the computer 9 and an electrode pattern may be drawn. 

[0023] Nd similarly controlled by the computer 9: The laser beam 6 injected from YAG laser 8 passes the mirror 
5 which builds the optical path of equipment the optimal, and the beam switch 7 by which computer control is 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/15/2004 



Page 3 of 5 

similarly carried out, draws in its with a condenser lens 4 further, and connects a focus to the hot spot 3 of a 
sample side. It is an electrode 2 that patternize the metal-membrane-ized portion and it is made with this heating. 
The scattered light reflected from a sample side is absorbed by the absorber 11. 

[0024] the feature of this invention - beta-FeSi 2 of a device material a thin film - heating actuation - a crystal - 
- a variant — causing — alpha-Fe 2 Si5 of a metal body It is in the place using changing. 
[0025] Beta-FeSi 2 of the following and this invention The electrode formation method of an element is 
explained to details using drawing 2 . 

[0026] (1) First, as shown in drawing 2 (a), it is beta-FeSi 2 of a semiconductor on a silicon substrate 21 . A thin 
film 22 is formed. 

[0027] (2) Subsequently, as shown in drawing 2 (b), it is the beta-FeSi 2. A laser beam 23 is irradiated in the 
predetermined part of a thin film 22, and it heats at 982 degrees C or more, and changes into alpha-Fe 2 Si5 24 of 
a metal body. 

[0028] (3) Next, as shown in drawin g! (c), cool rapidly alpha-Fe 2 Si5 24 of a metal body to near the room 
temperature, and form the lasting electrode 25. 

[0029] Drawing 3 is principle drawing explaining the phenomenon at the time of metalizing with iron, binary- 
condition drawing of silicon, and heating. 

[0030] Fe and intermetallic-compound beta-FeSi 2 made in the percentage 1:2 of Si element A phase is a 
semiconductor and this presentation exists in the A point on binary-condition drawing. If this material is heated 
by the laser annealing method etc., it will reach at a parent phase decomposition temperature (982 degrees C) B 
point, and this temperature is beta-FeSi 2. Phase structure is maintained. Beta-FeSi 2 of the portion heated when 
temperature furthermore rose and it resulted in C point exceeding the B point For phase structure, it decomposes 
and most is [ slight epsilon-FeSi phase D point material and ] alpha-Fe 2 Si5. It becomes the mixed crystal phase 
divided into E phase material. Alpha-Fe 2 Si5 made by being changed here A phase is a metal phase and uses this 
as an electrode material. 

[0031] Most hot spots are alpha-Fe 2 Si5. The location in the state diagram of the material converted into the 
phase becomes E points. Subsequently, beta-FeSi 2 which is originally a stable thermal equilibrium phase when 
the material converted into alpha phase which is E points is quenched as it is and it lowers to F near a room 
temperature It is alpha-Fe 2 Si5, without separating into the mixed crystal phase of Si. It remains as. Since this 
crystal phase is a metal, it serves as an electric good conductor and functions as an electrode material. 
[0032] When right time amount neglect is carried out at 900 degrees C - about 650 degrees C without quenching 
the material in E points to near the room temperature, it is alpha-Fe 2 Si5. A phase is beta-FeSi 2 again. Since a 
separation deposit is carried out at a semiconductor phase and Si, it stops having a metal property as an electrode. 
Beta-FeSi 2 A phase is heated and it is alpha-Fe 2 Si5. In order to use as an electrode the portion converted into 
the phase, it is important to cool to near [ F ] a room temperature quickly. 

[0033] Since the feature of this invention causes a crystal transformation and uses some sample films as a metal 
by heating actuation, when producing the device which forms an electrode in a semiconductor device, it does not 
have to carry out the adhesion deposition of the metal for electrodes from the exterior. Since some sample 
materials become an electrode in the condition that there is anything [ no ] in a sample material-list side, with a 
flat side, in the case of the conventional electrode formation, the generated material and inter-electrode 
contamination are lost theoretically, and too much defecation of a material-list side becomes unnecessary. 
Moreover, since the contact surface of a material is a flat continuation side, the electrode with which ohmic 
contact was obtained completely will be formed. 

[0034] Beta-FeSi 2 of this invention Since it is the feature that the electrode formation method of an element 
heats a required portion, and changes it into a metal phase, the heating method is possible not only by the laser 
annealing method but the method of making the flame of high temperature, and a high temperature metal piece 
tip stick by pressure etc. 

[0035] Generally, since the width of face is constituted from 1mm or less by detailed pattern called several 100 
micrometers - 10 micrometers of numbers, as for the electrode of a semiconductor device, it is desirable to use 
the laser beam as the heating method at the time of heating and metalizing such a detailed portion which can 
make a heat source minute. If a laser beam is narrowed down using a lens, the beam diameter irradiated by that 
focus serves as several micrometers - 10 micrometers of numbers, and since this portion metalizes, a free 
electrode pattern will be formed by moving light and a sample location and tying a hot spot to continuation. 
[0036] The laser beam used for heating has the thing of various wavelength. For example, what has a powerful 
output in an ultraviolet wavelength field like excimer laser, the semiconductor easily obtained in the light field of 
green or red, helium, Ne gas laser, solid state laser of Cd or Ne:YAG, and C02 of 10 more micrometer long 
wavelength There is gas laser etc. Although it can heat, in order it is characteristic, respectively, and to absorb 
light efficiently and to make heating quick, the light absorption coefficient and reflection coefficient of a material 
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must be chosen. Namely, beta-FeSi 2 The absorption coefficient of 2-micrometer light is high from the 
* wavelength of 0.9 micrometers for a film. It is this point and Nd: YAG laser is the optimal as the operation light 
source of this invention. Although large energy power can be taken, ultraviolet laser is not suitable as the heating 
light source in order to carry out collision scattering of the atomic molecule of a material, since energy is high. 
[0037] Moreover, the light has much reflection and it is not efficient as a heat source. A focal plane product 
spreads, long wavelength laser does not fit a detailed electrode pattern, and there is also little absorption of light. 
[0038] Energy required for heating is 10+6 W/cm2, in order to heat the number 10-micrometer field of radii at 
about 1000 degrees C, although it changes with the rate of light absorption of an irradiated material, thermal 
conductivity, the melting point, specific heat, etc. Energy density is required and it is good in a short time of a 
second unit. If a beam diameter is the usual laser which is l-2mm and there is an output which is several W, 
when it extracts to a focus, sufficient energy density will be obtained. 

[0039] Beta-FeSi 2 When it receives and Nd:YAG laser with a wavelength of 1.06 micrometers is used, that rate 
of light absorption is 105. What is necessary is for heating the minute field of the diameter of 50 micrometer at 
about 1000 degrees C to narrow down 10W output light, and just to irradiate it for several seconds, since 
absorption efficiency is good, and the thermal conductivity of this material is very low as used for the heat 
generation-of-electrical-energy material. 

[0040] Drawing 4 expanded and showed the cross section of the portion which extracts a laser beam and 
irradiates a sample side. 

[0041] Beta-FeSi 2 by which laminating growth was carried out on the sample board (silicon substrate) 31 as 
shown in this drawing If convergent radiotherapy of the laser beam 33 is carried out to the surface of a phase 32 
to a part (hot spot) 34, it will be heated by the light absorption of a material. Although the temperature of a hot 
spot 34 has a high core and the amount of heating unit spreads by heat conduction, temperature is low as it keeps 
away from a core. A line 35 is the constant-temperature line which met in the diffusion direction of the heat at 
this time. In addition, 36 is a locus according [ accord / an electrode and 37 / the scanning direction of a laser 
beam 33 / 38 ] to the scan of a laser beam 33. 

[0042] Here, it is beta-FeSi 2 -> alpha-Fe 2 Si5. The portion made to fully heat is changed into a metal phase 
until it causes phase-number conversion. Alpha-Fe 2 Si5 converted into that locus 38 when the location where a 
beam hits making this converted portion into an electrode line was moved a straight line or in the shape of a 
curve A phase remains. In one sweep, when it does not have width of face required enough as an electrode, if 
shift only the width of face which converts into alpha phase the location where a beam hits from the front locus 
38, it is made to adjoin each other in the direction 37 and carries out the sweep, the electrode pattern of thick 
width of face will be obtained. 

[0043] A device electrode will be obtained, if this actuation is repeated and the configuration pattern of a wish is 
formed. 

[0044] Since a laser beam has energy density raised by narrowing down, it is a method suitable for minute field 
heating, but when energy density is not raised like [ in image exposure heating of an incandescent lamp ], for 
example, the method of applying heating bias to the irradiated test piece beforehand is effective. That is, a 
heating heater is placed between a sample board (silicon substrate) and a movable stage, or lamp heater light is 
irradiated in the whole sample side, and sample temperature is raised to the degree which does not exceed 500 
degrees C. 

[0045] In this temperature requirement, it is beta-FeSi 2 of a sample. A phase does not change but, of course, is 
alpha-Fe 2 Si5. It does not convert into a phase and an epsilon-FeSi phase. If the light source is irradiated in the 
sample side of this condition, power will fully reach for a short time also by little light source at the temperature 
of 982 degrees C or more, and it is alpha-Fe 2 Si5. It is convertible for a phase. Since it will become about 500 
degrees C if it converts into a metal phase and the light source will be erased and quenched quickly, the electrode 
patternized with the metal of alpha phase is formed. 

[0046] As mentioned above, although how to obtain the electrode pattern which forms the focal location of a 
laser beam into a metal phase, and is wished to have by this continuation repeat sweep was explained, the 
projection image of an electrode pattern is irradiated in the whole field of a material, and the method of obtaining 
the whole electrode pattern at once is also considered. However, the quantity of heat which very big power is 
needed for the light source of the laser which heats the large area of the whole electrode section, and is impressed 
to an original-drawing pattern may damage a pattern by fire greatly. The above-mentioned preheating method is 
an effective method, in order to carry out a heating exposure and to obtain some electrode patterns by exposure 
once, since the effect of stopping the power of the laser of a basis is induced. 

[0047] In addition, this invention is not limited to the above-mentioned example, and based on the meaning of 
this invention, various deformation is possible for it and it does not eliminate these from the range of this 
invention. 
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[0048] 

* [Effect of the Invention] As mentioned above, according to [ as explained to details ] this invention, it is beta- 
FeSi 2. By heating some thin films at 982 degrees C or more, it is alpha-Fe 2 Si5 about the portion. Since phase 
conversion is carried out and it was made to use the portion at a phase as the electric conduction electrode 
Conventionally, without forming the device electrode which vapor-deposited the metal membrane and was 
formed by the phot lithography method, a manufacturing process can be remarkably skipped with the flat surface, 
and the device with a cheap manufacturing cost could be constituted. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] Beta-FeSi 2 of a semiconductor It is the method of forming an electrode for constituting an element on 
a thin film or a plate. It sets in the inside of atmospheric air, or an inert gas ambient atmosphere, and is said beta- 
FeSi 2. It is alpha-Fe 2Si5 about the all or part by heating a material-list side portion at at least 982 degrees C or 
more. A phase is made to carry out phase conversion. Beta-FeSi 2 characterized by using this portion that carried 
out phase conversion as a conductive good electrode An electrode formation method of an element. 
[Claim 2] Beta-FeSi 2 according to claim 1 In an electrode formation method of an element, a heat source which 
heats said a part of material-list side is made into a laser beam. A heating temperature up is carried out by 
irradiating said material-list side near the focus to which this laser beam was extracted. Cause conversion to a 
metal crystal phase with conductivity, and the portion is made into a current carrying part after that with said 
metal crystal phase by intercepting said laser beam and cooling said material to near a room temperature rapidly. 
An electrode formation method of two beta-FeSi characterized by forming an electrode which made this current 
carrying part a predetermined configuration. 

[Claim 3] Beta-FeSi 2 according to claim 2 In an electrode formation method of an element, heating temperature 
of said material-list side by said laser beam is made into between from 982 degrees C to 1212 degrees C. Said 
alpha-Fe 2 Si5 Beta-FeSi 2 characterized by leaving with alpha-phase and forming an electrode pattern by repeat 
of this production process by intercepting said laser beam and quenching to near a room temperature after heating 
an exposure portion of said laser beam which became a phase An electrode formation method of an element. 
[Claim 4] Beta-FeSi 2 according to claim 2 Beta-FeSi 2 characterized by using Nd addition YAG laser as said 
laser light source in an electrode formation method of an element An electrode formation method of an element. 
[Claim 5] Beta-FeSi 2 according to claim 2 It sets to an electrode formation method of an element, and is beta- 
FeSi 2 of said semiconductor. It is the method of forming an electrode by irradiating said laser beam, since an 
element is constituted on a thin film or a plate. A heating temperature up is carried out by irradiating said 
material-list side near the focus of said laser beam further, heating said material-list side to about 600 degrees C 
beforehand. Beta-FeSi 2 characterized by forming an electrode by causing conversion to a crystal phase with 
conductivity An electrode formation method of an element. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

{Drawing 1] Beta-FeSi 2 which shows the example of this invention It is the mimetic diagram of equipment 
which enforces the electrode formation method of an element. 

[Drawing 2] Beta-FeSi 2 which shows the example of this invention It is the electrode formation production 
process cross section of an element. 

[Drawing 3] It is principle drawing explaining the phenomenon at the time of metalizing with iron, binary- 
condition drawing of silicon, and heating. 

[Drawing 4 ] It is an enlarged view near [ which is irradiated with a laser focus ] electrode formation. 

[Description of Notations] 

131 Sample board (silicon substrate) 

2 36 Electrode 

3 Hot Spot 

4 Condenser Lens 

5 Mirror 

6, 23, 33 Laser beam 

7 Beam Switch 

8 Nd : YAG Laser 

9 Computer 

10 Stage 

1 1 Absorber 

21 Silicon Substrate 

22 Beta-FeSi 2 of Semiconductor Thin Film 

24 Alpha-Fe 2 Si5 of Metal Body 

25 Lasting Electrode 
32 Beta-FeSi 2 Phase 

34 Part (Hot Spot) 

35 Constant-temperature Line 

37 Scanning Direction of Laser Beam 

38 Locus by Scan of Laser Beam 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



03/15/2004 



Page 2 of 2 



1500 - 



20 30 40 50 60 70 80 90 100* 



1700" "l i i iiii in iii l i ni i umlin i mMl iii iMn lii Hn/inm^M ii U 



14Ut 




30 40 50 

Fe 



60 70 80 90 



100 

Si 



[Drawing 4] 
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x. 

a>*«ttRMrjifB^«4di(«9i«aBcu *oa. ma 
t urn ^*o>&&zm2&m'tmfto>2 

4*4»«4**/3 - F e S i >&tt>mggti&fftu 
[Ig**3 J 15*^2 te%0>» - F e S ! 4 S^H&S 
SSJ cc*$c »T , MB u 4 mattMAlB 

<0.f«glSJg&9 8 2 *C*>6 1 2 ! 2 # C*t?<^>Mi U 15 

[Ig*^4 ] tt^92KttO(S - F e S ! , 
AG b-f - F e S i, ^ 

[IS*! 5 ] lS3ag2i2?fc<Z>iS -FeSh S^PO^ 

^s^r^fS - f e s » , m^HMsamat^ 
[ o o o i ] 

[ 0 0 0 2 ] 



(2) 4&M2 0 0 2-3 5 3&2 6 

2 

c>s&<z>3Mrt* . gsftsstc w ft s simo 
[ o o o 3 ] s i *in -vmti&^mm 

[ o o o 4 ] -ssffjK t*. gmmmt<&mmn • ? 

[ o o o 5 ] 

[ rwkr b & * t * z> m a ] jhvhsqxtc 

[ 0 0 0 6 ] «cofe»(C«:. ®Al'V*ftt?*«£H* 
*fiHWtCjgj5« # — «MWC«TJU^i , yA. <A 1 > "MR 
(Cu) % IR < Aff > • # (Au ) a£*SjBl*6ft* 0 

[ 0 0 0 7 ] ^tttm^MfflM^AIFft* 

[ o o o a ] c<o*ia*«f*cciaoffft 

[0 00 9] 5 4>tc, fWBUA:«ai^eEScMIB^<» 

- > ^ttocijpxT^> fciwc . ®&a& * h y v y * 7 s 

[001 0 ] U*»u ccr.^v h y y ^^-7 ^ -g-csa 
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3 

fc. 

[o oil] ±sat,fcj:5t<:, cn^flBtom^tt-c 

^ ft H . G>»B 4 # A * *tt ft » titfft ?E> 

[0 0 1 2 J ±EME££K£U SSfiXS 10 

- F e S i , 3m>«CSJtt#tt««HKr « C 4 
l 0 0 13] 

£ 1 ) FeSi, WR*fct*THf6±fc:* 

**fct«^Stt^x«ast^fe^rBKtf - F e S i i 
WMHMJ^t^tt < 4 4> 9 8 2 •CWitCJo^T-S C 4 20 
K <fc o T <-<J>£SU£ fc It-SMtr of - F e , Sis titCffl 

[0014] (2) JJB C 1) B*W)tf-F eS i, K 

<*>« . u i/T BiaW4^B^ccfi^«3fi5 

[ 0 0 1 5 3 ( 3 ) _hSS C 2 ) EftftPiS -FeSi, f 
ttmmZS&7i£tc fc i *x. WE u - tf3fe«C J: * HfitsT 
f43tEfl>*B&^&&9 8 2*C*>6 1 2 1 2X:a*C<Z>SH<t 
1/ . a-Fe 2 S i i *BK ft feme u - t7#a>HWt« 

[00 16] C4) JiE (2) Utooe-F eS i, 3ft 40 

jBMYAGU — ■f*Ht**C4«MM p &. 
[00 17] (5) ±12 C2] £*K>tf-F eS i, X 
^WWflWrSKlfcl^. Wffi*«f*G>£-F eS » 

£ JNN7 £ C 4 K J; -> -cMCrUM? Z>J5tkX'*> *? 
X . HEtfRSiffi* *> 6* U» 6 0 0 'Cj£&5 U 

**s 6 , $ e>K re - y *<^«jfifiSfr'S5isf«4^ffi 



4MI20 0 2-3 5 3& 2 6 

4 

4£*i&4ir *. 

[ o oi8] *smx'\t. ^mmmmm^m^mt 
i/c & * « mane , 4»Mft«ttttM*aKrt?iwr 

> «4r S t Sffifc^K^M^sgft 4 » <> 

x ? ^ ^ ^ u - mmb* £ iv $ -a-rett*. * * 

jfeS^ft t<!>IH* ft < U . S ycti^vStt 

a^cAsft^ -Fesi, ttimm«:mtisr**m 

£5>Z2>i>0>X'&Z>o 

1 0 0 19] Tftfrfc, KHtmo>-ft« u-lflBHT 
[ 0 0 2 0 ] 

[ 0 0 2 1 ] B 1 It^ftWcc^ftft*^ l— IfJW^CC 
i^TjS-FeS «©Hi»*a-F e a Si. tB 

tea tftT ^secDtisoa . m 2 \t-^mo>^m^^ 
& - f e s i * m*o>mmj&f&xmfimm r-^ z> • 

[0022101 fc5W «fc 5 tC, 4>6^l/»S i 
S±^<S - F e S » j lt#iaKlrrc>«KAtiE C fll a 

[0 02 3] Bf»Ca>t*-*9«: € fc-7r*llSISn* 

->iki/rffi*^c>^ffi2r'*^ Kt4a**6sws 
n*m^ii77'v~'<i ncj:-T«JH$n^. 

[ 0 0 2 4] *«^0>ftia«, ^tflW>fl - F e 

Si 2 WRAi&. ftig«.mccfc9tttfl^4?|jrec 
I/. #g*^-Fe, Si! K&ttT&diSWEl, 

[ 0 0 2 5 ] fclT, *»W©ff -FeSh X?<Mtft 

[0 02 6] ( 1 ) IT. 02 (a) (C5irJ:5K:, > 
U3^«R2 l±cc4UM««>(8-FeS ii Hi£2^ 

[0 02 7] (2)*^-C. B2 (b> tc^-T^^tc, 
■e^'iS - F e S i a if I* 2 2<W^<Dil^tC l--1f t'- 
A2 3^JHU*C, 9 8 2 fl C6Lb(CftMi^r 1 ftRtf:^ 
or - F e, Si * 2 4tc^}ft^^> 0 

[0028] ( 3 > ^XtC. 02(c) (CSTJ:5tC, ^: 
Sf*©or - Fe 2 Si, 24 «S9<C<WaaflW -C«k*P 
l/C . fi^m Sfi 2 5 « & • 
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5 

[ o o 2 9 ] m 3 \mt*> i j ^. ><>>27r&fflm£ti3&ic 

[ 0 0 3 0] FeiSi TC^&JftflJUt 1 : 2 TC *4& 

nnib^fe* -Fes !t ttwvwtr**) , C0C« 

■=■ - >H£ft ATT Sttirr 4 <t £ *B&/iiSK < 9 8 2 <C > B 

W^nfc^C^ -FeSh tBSStefMiU. *rr 
tfXO c - F e S i tBD£fim& , a -Fe, S 

ft3*vcr*fca-F e* Si. ffli* AJ3tBr* 0 » C 

[ 0 0 3 1 ] toM^O/dHhPa - F e 2 Si* fB*c«£ 
*Uftrf*m>tt«BI*^Wi, E^iwic «or, 
E rirc *4 <* f B£sc& wttttt* $ 5 ft» l> r sifi 

-FeSh i S i <W»6tt»tBK:»fc*r«c. or- F 
e 2 Si. £>*£r*£4. COttJMtSAJRftorSat 

iwO IfiWfi u r tw&r r* 4o 
[ 0 0 3 2] Ej&(C*4ttH*fi^tt«rftttbttl* 

r 9 o o *c - 6 5 o taw** 4 a . <* - f 

e 2 S » , tBt*PIO'£ -FeSh 4*«#tB4. S i K# 

4. /3 - F e S i , t@£j«£H,-C <* - F e * Sis tBK 
<£*ftUfcM»*«S± l/r«WT&fc»K:M:, BStcS 

[ 0 0 3 3] **M!G>ttM(X v tf 

£ x I * is c o r AK <t ^ 4 4. cor* 

4«S*c, ?|#^&«^Aff61Wffi<.sft<rA 
t KiWtMBccfl <> a 1 4Wr^fflBo* « imw 
tt©-aws«tt<c ft &e>r * & 6 . tE*^«fi»«o 
». i/ r c »fc**w t sfira<wf sfti*jscatfw: a < ft 
0. HmfflODM^fg^fkff^li^^ift^. Sfc 
t«4«)»i&«iB«¥«ftit«Br**&«>tc, y 

ft -So 

[ 0 0 3 4] #-»BG>£ - FeSh ttO>&tmti& 

mz . i&sft»»4«i& u r ajr«k ga-r 4 c & 

*ft<>lfctt AM tt^s £JBE# $ « 4 ft £<Dfii&V i> 

TObr**. 

[ 0 0 3 5 ] -*tC*«J*^v^^©f«tt % *<£>«IA* 
1 n) mmTCfe 1 0 0 ii -4k 1 0 ju m i t^&Sflft /< 

*->mwisti&&«>. c©j:^aawfta»*iffl» 

l/rAHffc^4R<DJto^ft±l/r«. ^W«»'I*tcr 
S*3*l4b%-Agt*»iim-4kl 0fim&tt*7. co>& 



»*£ An f fc-r * ©r *«*s»4&ff * «tt s Hi r ftrtfeg 

4iijfetc JB W4 C 4 cc J: -> r i i£ft«&' t * - > 

[ 0 0 3 6] fttttcjgi'6tl& U*-tf*«l*C'4tf '4CS> 
5ftfi© 4 0 fl&tX. x*S/-?b— *Wc*:$ftaS: 

?f»fi««rBi*ftlll*tt*^fc<J!>. «**«E>5ltM6« 

ig r. WstictiK***, jfrSrWKurio 

tttftt&ttts Tft^bfc. £-FeSi, IgtCiori® 
KSf8cO?5l *©**SSft 0 - 9 u \xii»h 2 u mMt* 

tr-c «*r * ^> • u - if i*x * ^ m - * 
< <ttt&^ % x^jb^^aBt^rtttta)!**^**!* 
^^Si s h* r o s ^ fc«e>. ftjj»*3Bi o r ttfBft b < ft 

[ 0 0 3 7] S ^c, WMt&SMM& < , Or§P 
l*. HttaftflBB^*->K:a3ftt^. ^(Di®te4>^ft 
[0 03 8] ttftMC£4ttx*A>?-at % t*JR«ttW0> 

^. 4^s^ i Ofimmt i o o o*cis«(cjiiittr«fe 

fiWC £\ 1 o • • W/ c m J ©x * *"-*at3fty5Br , 

+»Stx*,'H r -f6jR^*>n4o 
30 [0039]£-FeSi a tcltfux . 1 . 0 6 u 

10* tiRJR3a*3^J:<. ca>t*^tte»**»#fe« 
W4^J^t^nxc^J: 5<c^tft»OT, 5 0 ^ inS 
0»'HR««r 1 0 0 0 *C£®K*0&T£<7>te 1 0 Wffl* 

[ 0 0 4 0] u ->r*a*B«:JHjHr4»iW> 
KiB*a^:l/r *l/fc^>*B4 r*4 # 

[0 0 4 1 ] CCCStc^r^^tc, KHtK (^'J3>1 
iS> 3 10±K0W.ttft£ftfc0-FeS h fB3 2(D 
40 ^ffiii<:u-if^-A3 3^SSfi (Uflgi^) 3 4^Stt 

§j^n4i, tt*to*Rttecj:- ? r»ittsn4 # 

3 4 ©SSli^SB^iS < . ^e^C ^ Xti#Mft& 

5 ar^4ocotirfi«iif£< ft 
"C(c^4o »3 5«Ci^S©tt<Otttll^ia^S^fc*aa 
r*4 0 ft*5. 3 6ii^S. 3 7{ib-^tr-A3 3(D 
3aau-^-^3 3«>£ME(CJ:4««r 

*4. 

[0 04 2] CCt, ^-FeSh -(?-Fe t Si 

, tB^^i«8cr«r+^inn«Htfe^ttAJB 

so Wca»r4. C©«*l/te*»«S«4?'4fi:ij:t: 
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7 

tt3 8(C«ft£ftft:a-Fej Sis tB^^» -B<?> 

I ^ t«Si U T +<JK dSff ft<a£ f^fc ft t *»8 
b'- A<J>m tc Z tfgft a tBKCtt? 4 41ft: W W&tttt 3 
8 * 6 Ut #f*n 3 7 K R ♦) ^t>HX»5 1 i » » tt 

[ 0 0 4 4] U— t?b'-M*5£*J jAt?C <fctCj: -»TX* 

J: &nfti»UdKti. tCRRM 

KHttK * UAJJD^ < -f r * ft*** r < #&P1T 

tc 7 > 7 b - jr £*JHH 0 *C % KSBgft 5 0 0 *Cfti£ 

*ai>«ttci«>T*i<. 

t 0 0 4 5 ] CCD»flttfflt?l*«H<Z)fl - F e S i j 4B 
l££ibtft\ i^a-Fe, S i, tttcfc* -F e 
S i tBfcfcfeJftT&Citfai*,, CCr>Kafi^>3^4ffi(C^. 20 
fflft ISM f tu*. > < 9 -#y*ft I **B-C felfiRIH«:+» 
tc 9 8 2 VRhCjM^Hiii,, o-Fe, Si, ffitt 

*ffi UMwtMW o o - ca»Kft*©'c 1 <* nv&m 
[ o 046] «±, \*~irfiff>m&itw**miRiiu 

X . c MttUR D iB 14H 1 * * - > t » 
1/ . -gic^^S^ ( £ - > ft»4 

i — ip® same j*. #jnc**a^t^-3jisiz»i 
»a**freab*$. 

[ 0 0 4 7] ft 4*, *«|8fi*±fi*ttpi]CClB*3n4*> 
t J # 40 



1M2 0 0 2-35 3 52 6 

[ 0 0 4 8] 

*tl«, ^-FeSh BSSfl>— «»*9 8 2*C6LbK 
iBttTiCi^cfcO, •£-<C'^ft<*-Fe 4 S i * *|tc 
•tBCM 1/ r -e® SP^ft^SSS <t * 4 ^ cc bfc«>t\ 

t:^fcy^^«st®«T&c4a<, t**bw>* 

cntflft^f ^ ^a&mwrc** J: Vca-pft. 
[BiB0[>flr«aBH!] 

[0 1 ] itmiVgl&aZnc? <S - FeS !, S^O^ 

W«RErttftXiirr&^®lixnr««. 

[B3] ^i^l»3><r>25c1*SHa<ta^CCJ:0^Sft. 

«>« # 

1.3 1 l^ffi 



2. 


3 6 ^Si 


3 




4 




5 


5, 7 — 


6. 


2 3, 3 3 l — tff-A 


7 




8 


Nd : YACU-lf 


9 




1 0 




1 1 




2 1 




22 


i|y»f±(C:.(S-F e S • , w! 


24 


^Jg(*«:'0'-F e» S i . 


25 




32 




34 




3 5 




37 




38 
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(5) 4$H2 0 0 2-3 5 3 52 6 
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00 &M2 0 0 2-3 5 3 5 2 6 



(71>aW[A 501208671 

3E mm 

£«S-?< «rTT-G>*4 -8-3-4- 
404 

C71)ttHHA 501208682 

5 > 303^ 
C71)mHA 501208992 

WifT*WiK«-¥>** 1 -41- 

103 



< enpins 3-21-1 510tS 410 

C72)«aiwf i s$n 

^M^< -8-3-4- 
404 

<72)»«* mm ma 

t*aaii»ji|ttrti*WKt*^*^p 1 -41- 

103 

F £ - A (frtf) 4K104 M10 BB19 CC01 DD31 HH20 
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